Empirical evidence suggests that the emergence of international production networks in East Asia results from market-driven forces such as vertical specialization and higher production costs in the home countries and institutional-led reasons such as free trade agreements. The growth in trade in parts and components since the 1990s, especially with the People's Republic of China (PRC), one of the important major assembly bases, confirms the existence of international production sharing in the region. Also, a decline in the share of parts and components trade in several members of the Association of Southeast Asian Nations (ASEAN) such as Indonesia and Thailand indicates the increasing importance of the ASEAN countries as assembly bases for Japanese multinational enterprises (MNEs). This paper examines two industries-autos and auto parts, and hard disk drives (HDDs)-to understand international production networks. The study examines the structure of vertical intra-industry trade among East Asian countries, especially members of the Association of Southeast Asian Nations, depicts international production sharing in the selected industries, namely HDD, and automobiles and automotive parts, in the region. The study also points out the importance of the People's Republic of China and Thailand as assembly bases. It concludes that investment promotion policies contributed more to the emergence of international production networks than free trade agreements.
INTRODUCTION
International production networks play a key role in East Asian economies. Most industrial production in East Asia, especially in autos and auto parts, computers and computer parts, and electronics and electrical appliances, is in the form of international production networks (IPN), where production is fragmented into several stages and then conducted in various countries, according to their comparative advantages.
Trade statistics suggest that the trade exposure of East Asian economies has increased in intraregional trade since the formation of several regional trade agreements such as the Association of Southeast Asian Nations (ASEAN) Free Trade Agreement and the People's Republic of China's (PRC) accession to the World Trade Organization (WTO) in 2000. Many experts believe that this reflects diversification in exports by East Asian possessing relatively high levels of independence from the Group of Three (G3) countries (European Union, United States, Japan) and higher destination diversification.
However, ADB (2007) finds that the increase in intra-Asian trade comes from the vertical integration of production networks among countries. An analysis of trade structure shows that more than 70% of intra-Asian trade is in intermediate goods while G3 countries are important markets for final goods. The Monetary Authority of Singapore (2003) This paper aims to analyze the production networks in East Asia by a review of trade and investment statistics of the region. Also, we calculate the intra-industry trade and vertical intraindustry trade index to understand the pattern of production networks of selected industries in East Asia.
The paper proceeds as follows. Section 2 reviews production networks in East Asia via literature and trade and investment statistics. Section 3 examines the pattern of production networks of select industries in East Asia, namely the HDD, and the auto and auto parts industries. The last section concludes the paper.
PRODUCTION NETWORKS IN EAST ASIA
International production networks, regional production networks, global production sharing, and production fragmentation are processes that break up the chain of production into several stages so that production can be done in different locations or countries. According to Abonyi (2006) , the development of international production networks arises from specialization in a particular production process of a country. Once the production processes are located across countries, foreign direct investment (FDI) evolves. Multinational enterprises (MNEs) play crucial roles in FDI and high technology industries, or industries with long value chains, such as autos and auto parts, computers and computer parts, electronics and electrical appliances, machineries, and textiles and garments.
There are many ways to explain international production networks. The broader explanation would be a combination of market-led and institutional-led factors. The market-led international production networks result when industry fragments its value chains and places them into different locations and coordinates them into the production of final goods or services. Athukorala (2010) offers three factors to explain the development of production networks: advanced technology allows industries to break down the long production chain into a shorter one; communication technology and the development in transportation systems reduces costs while improving the speed and efficiency in coordinating the fragmented production processes; and deregulation in trade and investment policies that reduce the cost of cross-border business activities. From the industrial management perspective, MNEs also seek cheaper natural resources, new production bases for producing parts and assembling the final products at lower cost, and new sources of assets and capacities for production. However, it is common for MNEs not to disseminate their unique technologies and management techniques to domestic firms in the host countries. Kimura and Ando (2005) discuss how the fragmentation of the production process will be commercially successful if the cost savings from the fragmented process is higher than the cost of integrating the fragmented parts. The cost savings come from production specialization and market efficiency, while the integrated process involves costs due to the management of distance and logistics costs.
The institutional-led production networks imply that trade and investment policies encourage inbound FDI for the purpose of import-substitution, export-promotion, and the elimination of domestic gaps in the value chain of production. The PRC has also promoted out-bound FDI by creating overseas clusters of production aimed at using the PRC's technology and vast accumulated international reserves.
International production networks in East Asia are the result of the 1985 Plaza Accord, which triggered the appreciation of Japanese yen and a rise in Japanese production and labor costs. Consequently, Japanese MNEs sought to establish production bases in countries such as Malaysia, Singapore, and Thailand. The 1997 Asian financial crisis also spurred United States (US) and European MNEs to establish production bases in East Asia as asset prices in the region had dropped sharply.
1.
Athukorala (2010) points out several factors as to why East Asia can perform as the center of a fragmented production network for regional and global investors. The following factors explain intra-industry trade and investment in East Asia.
2.
Wage diversification across East Asia ranges from high wages in developed countries such as Japan and the Republic of Korea (henceforth, Korea), medium wages in Malaysia and Thailand, and relatively low wages in Indonesia and Viet Nam. Labor productivity varies from country to country. This diversification allows for a wider choice in the relocation of a production base to a more competitive location. Resource seeking strategies can then be applied.
3.
Transaction costs have been reduced because of soft policies such as trade and investment regimes and trade facilitation measures, and hard policies such as the development of airports, seaports, domestic transportation systems, electricity and water supplies, and communication systems. All of the mentioned policies lead to a lower logistics cost structure. So, efficiency seeking is one factor in determining where MNEs invest in foreign markets.
"The second mover advantage," rather than the first mover advantage, is a key determination of production fragmentation and relocation. The first wave of investment moved to Southeast Asia, including Indonesia, Malaysia, and Thailand because of international specialization, and these initial investment flows set the foundation for later investors who had the benefit of supporting industries from the earlier investment and learned from the first wave's experiences. Additionally, the investors in the second wave and particularly the third wave, which invested in Viet Nam, enjoy the economic growth of Southeast Asia and benefit from its positive income effect.
Numerous empirical studies and evidence confirm international production networks in East Asia. Ng and Yeats (2003) find a significant increase in the East Asian export of machinery and transportation goods from 1985 to 2001, particularly by the PRC, Malaysia, Singapore, and Thailand. Ando (2006) constructs a one-way trade index, a vertical intra-industry trade index, and a threshold-based index for the East Asian trade structure and finds the importance of a vertical intra-industry trade pattern in East Asia in the 1990s that confirms international production sharing in the region. The study also finds a massive increase in vertical intraindustry trade in the machinery and parts industry that confirms international production networks in the sector. ADB (2007) indicates that more than 70% of intraregional trade in East Asia is in parts and components that will be further assembled and exported outside the region. Aminian et al. (2007) observe FDI flows from US MNEs in East Asia and finds that only 39.6% of their final products were consumed regionally. Similarly, 51.8% of Japanese MNE products produced in East Asia were sold elsewhere. The study shows the importance of East Asian countries as co-production bases for MNEs. ADB (2007) also points out the PRC's crucial role as an assembly base in East Asia. The PRC imports parts and components from several East Asian countries and exports final products to markets outside the region.
When considering trade statistics in the machinery and parts industry, which is a key sector with international production networks in East Asia, Figure 1 shows that the major exporters of machinery and parts in East Asia are the PRC, Japan, Korea, and Singapore. All countries show an increasing trend, particularly the PRC. Figure 1 illustrates the importance of machinery and parts in East Asian trade. The group of East Asian countries in this study includes ASEAN-5 (Indonesia, Malaysia, the Philippines, Singapore, and Thailand), the PRC, India, Japan, and Korea. India is included because it is an important production base for MNEs. Figure 2 shows growing trade in parts and components in the machinery and parts industry in East Asia. The PRC, Japan, and Korea are the major exporters of parts and components. Japan and Korea are home countries for international production networks of machinery and parts and the PRC is the major manufacturing base as an assembler and producer of parts and components. Furthermore, Malaysia, Singapore, and Thailand are playing an increasingly important role as exporters of parts and components in the machinery and parts industry. Figure 3 shows the export of parts and components in the machinery and parts industry to ASEAN. Similar to East Asia, the PRC and Japan play a vital role. However, Singapore is an important provider of parts and components to the ASEAN production base in machinery and parts. Korea, Malaysia, and Thailand show an increasing trend in parts and components trade with ASEAN countries. Figure 4 illustrates the share of parts and components trade in the machinery and parts sector from select countries to East Asia. The 20%-50% share indicates a high fraction of parts and components trade in the machinery industry in East Asia. The share increased from 1995 to2002 and then declined. This indicates the characteristics of international production networks with more assembly bases in several countries compared to the limited number of assembly bases in the 1990s. Japan is the only country experiencing a constant rise in the share of the parts and components trade because it continuously relocates production bases to East Asian countries to take advantage of lower production costs, which allows Japan to focus on the manufacture of high-tech parts. The establishment of international production network by Japanese firms followed the Plaza Accord as mentioned above. Thorbecke and Salike (2011) Investment liberalization and promotion draws inward FDI into Asian countries and ASEAN countries in particular. As a result, the international production network has been strengthened between ASEAN and Japan, ASEAN and Korea, and ASEAN and the PRC. Summit, is the wider group in the region that includes Australia, India, and New Zealand. Japan regards CEPEA as an appropriate group for East Asia in trade and investment integration. Only ASEAN and ASEAN+1 have been implemented and resulted in the success of the international production networks. Even though regional trade agreements seem to benefit the trade and investment of the member countries, a Rule of Origin (RoO) regulation can be a major obstacle. RoO includes tariff heads or classifications, criteria on the local value-added content, and product specific rules and manufacturing process requirements. The advantage to ASEAN of ASEAN+1over the bilateral trade agreement between each ASEAN member and one of those +1 countries is the cumulative RoO or the regional value content as the export and import of products or parts will be tariff free once the cumulative value reaches the required level. Hence, the cumulative RoO will strengthen the international production network.
The East Asian international production network was not affected by the 1997 Asian financial crisis. Thorbeke and Salike (2011) pointed out that there are researches on the cross border production network for the case of Japan. The conclusion shows that Japanese firms are reluctant to relocate to another country because of the high cost in identifying locational advantages and have strong relationships with local business partners in Japan. The Asian financial crisis reduced the locational advantage for inward FDI to ASEAN, but the MNEs already present in ASEAN were not relocated.
The 2008 financial crisis saw global trade and investment drop by 20%. The East Asian economies in the first half of 2009 contracted in a higher proportion than the total global trade. East Asian economies were highly affected because of the lower demand for final products, which were assembled in East Asia by the regional production network. The economic slowdown triggered a credit crunch that resulted in a trade credit problem. Moreover, advanced communications technology and inventory management allowed businesses to respond faster to the crisis and on a larger scale. The PRC was deeply affected as it has been a production base for several consumer products since its accession to the WTO and exports the final assembled products to the global market in particular the EU and the US. Consequently, ASEAN countries that supply intermediate goods to the PRC were indirectly affected by the slowdown because of the stocking of imported intermediate goods by PRC firms. Japanese firms, on the other hand, suffered more than PRC firms as Japanese export products were capital intensive and high-end durable goods and orders sharply dropped from developed countries such as the EU and the US. Athukorala (2010) pointed out that the financial crisis has had a stronger inverse impact on capital intensive products such as machinery, Information Communication Technology products, and electronics than traditional labor intensive product such as footwear, and textiles and garments as the former items are sensitive to changes in income. Therefore, only specific industries with international production networks need strategic adjustment to deal with the 2008 global financial crisis. Some industries that are affected from the 2008 global financial crisis required the FDI promotion to strengthen their supporting and related industries while some industries need to be protected by foreign restrictions due to the negative impacts from the crisis. Still, there is no clear evidence that the crisis led to a breakdown of regional production networks.
The 11 March 2011 earthquake and tsunami that struck the northeastern coast of Japan forced Japanese firms to find a new strategy to extend the international production network. As recommended by Japanese policymakers, high-value added parts should not be produced only in Japan but elsewhere to secure the supply chain of production. The tsunami disrupted Japan's production of high-tech parts in the auto and electrical appliance industries. ASEAN countries were indirectly affected by the lack of important parts to complete the production line. Hence, it is crucial for countries like Japan to strengthen international production networks.
PRODUCTION NETWORKS OF SPECIFIC INDUSTRIES IN EAST ASIA
This section examines production networks in the auto and HDD industries. These two industries were chosen because they are major East Asian export sectors. In addition, their production networks differ. According to Pasha (2011) , the HDD industry is more fragmented than the auto industry because it requires lower capacity. Quantitative and qualitative methods are used to analyze the production networks in the HDD industry, and the auto and auto parts sector.
For the quantitative method, we start with the calculation of the Grubel-Lloyd (GL) index to determine intra-industry trade in the selected industries. The GL index can be calculated as follows:
Where Xi is the export values of industry i and Mi is the import values of industry i.
Next, we identify whether intra-industry trade of the selected industries are vertical IIT or horizontal IIT following, Fontagne and Fredenberg (1997) 
Data Description
The threshold of 25% is employed here because, according to Ando (2006) , the threshold of 25% is more precise to analyze the accuracy of vertical IIT.
Auto Industry
Export and import values and quantities are obtained from the United Nations (UN) Comtrade. The data are at the HS six-digit level illustrated in Appendix Table A2 in the appendix. Countries in the study are ASEAN-5 (Indonesia, Malaysia, Philippines, Singapore, and Thailand), the PRC, India, Japan, and Korea. The study covers the period 1994 to 2010.
Since the 1970s the production strategy in the global auto industry has been changing from mass production to international production networks, which began with the relocation of many US auto factories to Canada and Mexico via the Canada-United States Automotive Products Agreement of 1965 and the North American Free Trade Agreement. Also, the appreciation of yen in the 1980s increased production costs for Japanese automakers. Consequently, many companies relocated their production to East Asia, including ASEAN. The 1997 Asian financial crisis drove more Japanese and US firms to establish production bases in East Asia as the asset prices dropped sharply, or the so-called "FDI-fire sale." The forms of the network are joint ventures and direct investment by multinational corporations (MNC). As a result, there is an international production network in the auto industry in East Asia. Intra-industry trade in the region confirms this fact, which will be shown later.
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Figure 8: Auto Production in East Asia
Source: Dicken (2003) Figure 8 shows that Japan; Korea; Malaysia; Taipei,China; and Thailand are key auto producers in East Asia. The PRC; Indonesia; Taipei,China; and Thailand are production bases for MNCs. Japanese MNCs dominate the international production networks in East Asia. Western firms began establishing production bases in East Asia after the 1997 Asian financial crisis. Only the PRC is equally important as a production base for Europe, Japan and US MNCs.
Although the auto industry has a long value chain and it can be sliced into a fragmented process, the transportation cost is relatively higher as compared to the value of the final product. Therefore, economies of scale, a sizable domestic market, and the logistic cost must be taken into consideration of the production with the production network framework. Automakers began investing and producing in Thailand years ago and have developed domestically the support industries needed to produce the labor-intensive parts for their assembly lines. Hiratsuka (2011b) pointed out that the local procurement to overseas procurement ratio is very high for autos because manufacturers and assemblers aim to save on transport costs by procuring from domestic sources. First tier firms in the domestic market are usually foreign-owned FDI, while second tier firms may consist of Thai-owned firms equipped with Japanese technology or assisted in production by Japanese firms to ensure quality. The import of high-tech parts, such as electronic parts, are from its home country such as Japan. Figure 9 shows the international production network of Toyota in East Asia. Toyota's most important assembly base in East Asia is the PRC and the main assembly base in ASEAN is Thailand. Other ASEAN countries are concentrated on the production of parts and components and assemblers of some product lines. Moreover, the East Asian bases import some of and components from Japan (high-technology parts), the PRC and India, and from other suppliers such as Denso. 
Philippines
Thailand is a major assembly base of Japanese MNCs, while Indonesia, Malaysia, and the Philippines are parts and components manufacturers, as seen in Figure 10 . This formation of production network leads to intra-industry trade in ASEAN's auto industry.
Figure 10: International Production Network of the auto industry in ASEAN
Source: Adjusted from Tsukamoto (2006) Hiratsuka (2011b) illustrated that the Japanese affiliate assemblers operate in four ASEAN countries. Indonesia makes cylinder heads and blocks, engine valves, steering wheels, and transmissions. Malaysia makes instrument panels, bumpers, and drive shafts. Thailand produces frame panels, electronic parts, interior parts, and engine parts, while the Philippines produces engine fuel systems, engine electronics parts, suspension parts, and manual transmissions. However, the situation may change because the tsunami that hit Japan on 11 March 2011 disrupted the supply of electrical parts. Consequently, auto assembly lines in several countries, including Thailand, stopped. Japanese manufacturers are revising their business strategy to diversify the production of high-tech parts outside of Japan.
The calculation of Grubel-Lloyd (GL) index and Vertical Intra industry trade (VIIT) index confirms the existence of international production networks in the auto industry in East Asia. Table 6 shows intra-industry trade of ASEAN's autos and parts. The results show that trade in autos and parts in ASEAN and with the PRC, India, Japan, and Korea exhibits a pattern of intraindustry trade. An increasing trend of intra industry trade is observed in trade within ASEAN, which indicates stronger production sharing in the ASEAN auto industry.
The GL index among East Asian countries shows a pattern of intra-industry trade in autos and parts after the 1997 Asian financial crisis. This comes from the fire-sale FDI during that time among several countries in the region that were hit by the crisis. The FDI inflows created international production networks and coproduction bases in the region. Table 7 shows the GL index of auto parts. We also see an increase in intra-industry trade in auto parts in the ASEAN region that indicates the key role of ASEAN countries as co-production bases for the industry. Also, the high level of intra-industry trade in auto parts is seen in ASEAN's trade with the PRC, India, and Japan. The high intra-industry trade with Japan comes from the fact that Japan is the home country while the PRC and India are also important production bases of Japanese auto MNEs. Similar to autos and parts, the GL index of the auto parts trade in East Asia show a pattern of high intra-industry trade within the region. Particularly, the intra-industry trade in autos and parts has been noticeable since the 1997Asian financial crisis. During that time, the crisis-hit countries of East Asia saw a huge amount of fire-sale FDI. The GL index confirms the formation of international production networks of the auto industry in East Asia, especially after the 1997 Asian financial crisis, as indicated in Figure 9 and Figure 11 . Table 8 shows whether intra-industry trade in the auto industry is vertical or horizontal. The 25% threshold is used following Ando (2006). Table 8 shows that intra-industry trade in ASEAN and among ASEAN and the major trading partners are of the vertical type. The VIIT indexes between ASEAN-PRC, ASEAN-India, and ASEAN-Korea indicate that ASEAN countries export higher-value products to those countries. However, a decrease can be observed in the VIIT index between ASEAN-PRC, which implies the more important role of the PRC as an assembly base. The VIIT index between ASEAN and Japan shows that ASEAN tends to import hightechnology parts and finished products from Japan. The VIIT index of autos and parts trade among East Asian countries exhibits the mixed pattern of HIIT and VIIT. This comes from the fact that there are both automotive part exporters and automobile exporters among East Asian countries. As a result, both horizontal and vertical intra-industry trade occurs in the region. Table 9 shows Thailand's intra-industry trade in the auto industry. As Figure 9 and Figure 11 illustrate, Thailand is the major assembly base of Japanese auto MNEs. This is confirmed by the VIIT index, which shows that Thailand exports more high-value auto products versus importing them. 
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HDD industry
The benefit from a regional trade agreement (RTA) or an FTA, other than the ASEAN Trade in Goods Agreement (ATIGA), appears to be minimal as most autos and auto-related items are subject to the sensitive or highly sensitive list. Moreover, when the final product has zero tariffs, the rule of origin seems to be very complicated due to the combination of change in tariff heading and classification and the value content. The ATIGA tends to benefit member countries more than other trade agreements such as ASEAN-The PRC Free Trade Area (ACFTA). Under the ASEAN-Japan Comprehensive Economic Partnership (AJCEP), Japan will enjoy tariff elimination by making the high-tech or high-value added parts in Japan and then exporting them for assembly in ASEAN countries while using the supporting industries in ASEAN. Pasha (2011) , on the other hand, concludes that the current regime of RTAs does not enhance the international production network in the auto sector by using the case studies of the PRC, India, and Indonesia.
The hard disk drive (HDD) industry is a key international production network in East Asia. The industry is growing on high global demand for IT products and digital content. The HDD industry is one of the industries that can form international production fragmentation since its value chain from the upstream process to the downstream process is long. The logistics cost must be low enough to integrate parts into the final product. HDD production appears to match these characteristics as it involves in the upstream the fabrication of wafers, printed circuit boards, spindle motors, head-gimbal assemblies, actuator arms, disk clamps, and disk platters, among other parts. Wafer fabrication is usually done in the home countries of MNEs and developing countries carry out most of the low-value added parts manufacturing and assembly. ASEAN countries, or more recently the PRC, provide the high-skilled workers for the assembly lines.
Hitachi Global Storage Technology, Seagate Technology, Samsung, Toshiba, and Western Digital are the world's five major HDD producers. All operate in the pattern of international production networks and global sourcing to benefit from cheaper production and labor costs. The PRC, Malaysia, Singapore, and Thailand are key production bases as seen in Figure 11 . Figure 12 shows that the PRC, Thailand, and Singapore are major assembly bases. Thailand concentrates on the production of 2.5 inch HDDs, while the PRC produces mainly 3.5 inch HDDs. Singapore makes high-technology HDDs. Other ASEAN countries make parts and components. For example, Malaysia makes media platters and printed circuit boards, while the Philippines makes sliders and head stack assemblies. Most assembly bases also make parts and components. For example, Thailand makes 75%-80% of the HDD parts and components used in its assembly process. However, the assemblers need to import some components from other countries, such as wafer fabrication and integrated The PRC and Thailand are the world's major HDD exporters as seen in Table 10 . As a result, we consider the characteristics of HDD trade in the three mentioned countries. Table 11 shows the GL index of the Thai HDD trade as a key HDD production base. The GL index indicates the significant Thai intra-industry trade in HDD only with ASEAN countries and the PRC. Figure 12 shows that the PRC, Thailand, and several ASEAN countries are in the international production networks of the HDD industry. Table 12 illustrates the VIIT index of the Thai intra-industry trade in HDD. The index indicates the pattern of vertical intra-industry trade rather than the horizontal one, especially with ASEAN counterparts. The index also implies that Thailand exports higher-value HDD products, either finished products or more expensive components to other countries. This finding also confirms the characteristics of HDD international production networks indicated in Figure 12 . A similar pattern can be seen from the level of intra-industry trade in the PRC's HDD trade as seen in Table 13 . We can experience the characteristics of intra-industry trade in the PRC's HDD trade with Japan, Korea, Singapore, and Thailand, which are either HDD production bases or the home countries for HDD MNEs. However, if we consider the GL index of the PRC with East Asian countries as a whole, we observe that the pattern of HDD trade is more interindustry trade than intra-industry trade. Consider the VIIT index of the PRC's HDD intra-industry trade in Table 14 : all of the PRC's intra-industry trade in HDDs are of the vertical type except the intra-industry trade with India. The PRC exports higher-value products to Japan, Malaysia, and the Philippines while imports higher-value contents or products from Korea, Singapore, and Thailand. Considering the patter of intra-industry trade in HDD of the PRC with East Asian countries as a whole, we also find that PRC exports lower-valued HDD to East Asian countries. This confirms the characteristics of international production network indicated in Figure 12 that Singapore and Thailand produce more sophisticated HDDs compared to the PRC. Regarding the effect of preferential trade agreements on the HDD industry, the HDD industry has two means to enjoy the benefit of producing in Thailand through the Board of Investment's (BOI) promotion measures and tariff reductions from RTAs. The tariff structure of the HDD industry is distorted, as mentioned by Kohpaiboon (2011) , as HDDs are free from tariffs, but there are tariffs on intermediate goods such as motors, ball bearings, and aluminum plates. The BOI's investment promotion policy provides privileges to HDD makers that are foreign-owned and export-oriented, and since 1983 the privileges involve tax holidays for corporate earnings and tariff exemptions.
Thailand has been active in RTAs and has implemented FTAs with several trading partners. Those FTAs include ASEAN (ATIGA), ASEAN and the PRC (ACFTA), ASEAN and India (AIFTA), ASEAN and Japan (AJCEP), ASEAN and Korea (AKFTA), Japan and Thailand (JTEPA), India and Thailand (TIFTA), Australia and Thailand (TAFTA), and New Zealand and Thailand (TNZFTA). However, the use of the FTA with tariff reduction or elimination is close to none because HDDs and parts manufacturers can enjoy the benefit of zero-tariff rates from BOI's investment promotion. Kohpaiboon (2011) illustrates the low utilization rate of FTAs in the case of motor imports as seen in Table 15 . Most motor imports benefit from the BOI's tariff exemption. In 2009, 63% of motor imports had tariff exemptions while the use of the FTA was only 2%. With the approval of the BOI, HDD makers can access imports without delay caused by filling the FTA allowance form, and calculating and paying levies. Pasha (2011) confirms that the market-led international production network has been successfully in developing the HDD industry in Thailand and the RTAs have had a neutral effect on the HDD industry in Thailand. Source: Kohpaiboon (2011) It may be concluded that foreign-owned, export-oriented firms are likely to benefit more from the FDI promotion policy, which aims at export. The privilege from zero tariff rates on imported raw materials and intermediate parts is the same as what RTAs or FTAs offer, but the management cost under the FDI promotion policy tends to be lower than the procedure of FTA use. The costs of the FTA use are for a firm to submit information on cost structure to satisfy the rule of origin and its documentary processes. The FTA trade privilege will mostly be applied when the final goods are traded among the members of the RTA provided that the rule of origin is fulfilled.
CONCLUSION
Trade statistics show an increasing trend in intra-regional trade and investment in Asia as a result of several regional trade agreements. This might suggests a higher dependency among East Asian countries. However, previous literature such as ADB (2007) shows that the increase in intra-Asian trade is a result of the vertical integration of production networks among countries. In other words, an increase in intra-regional trade is due to a rise in trade in parts and components or intermediate goods. The major final consumers remain the Group of Three (G3) economies-the US, the EU, and Japan. Therefore, the region still has a high exposure to the US and the EU.
This study explores trade statistics to reveal trade patterns in East Asia. We find strong evidence in support of the proposition that an increase in intra-regional trade is driven by formation of international production networks in the region. Our findings show a rise in exports of parts and components both in East Asia and in the ASEAN region. At the same time, parts and components trade as a share of total trade in the region has continued to increase. The study also considers FDI inflows and outflows in the region as a driver of international production networks. We find that FDI inflows have surged in the East Asian region and have a similar pattern as trade in parts and components. The current major recipients of FDI inflows in East Asia are the PRC and Viet Nam, while Singapore remains the major FDI recipient in ASEAN. Also, G3 countries remain the most vital investors in East Asia indicating the G3 countries' firms continue to be leaders of international production networks in the region.
We also explore the pattern of international production networks in two selected industriesautos and parts, and HDD, in East Asia. We find a high share of intra-industry trade in both industries. The study also assesses the structure of vertical intra-industry trade in those industries between East Asian countries, and especially ASEAN countries, through calculation of the VIIT index, suggesting the occurrence of international production networks in those industries in the region. We also highlight the PRC and Thailand as key assembly bases.
Finally, international production networks in the region benefit from the investment promotion policies of several countries, such as the PRC, Malaysia, and Thailand, rather than from FTAs. 
APPENDIX
